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(54) VARIABLE AREA ADHOC NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To select an optimum transfer method optimum to both 
communications in the case that communication emphasizing a frequency utilization 
efficiency and communication emphasizing the shortening of a mean transfer time are 
intermingled. 

SOLUTION: The network decides transmission power by taking a frequency utilization 
efficiency, a required transfer time, importance and kinds of transmitted information 
into account. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the adjustable area ad-hoc network characterized by to have a means 
to by_which said radio communication equipment determines transmitted power 
required for this transmission in advance of transmission of a wireless packet in the 
ad hoc network which was equipped with two or more radio communication 
equipments, and was equipped with a means by which this radio communication 
equipment transmits and receives a wireless packet mutually, and a means transmit a 
wireless packet using the transmitted power determined with this means to determine. 
[Claim 2] Said radio communication equipment is the adjustable area ad hoc network 
according to claim 1 where it had the routing table which recorded the path 
information between each radio communication equipment which constitutes a 
network, and the communication link propriety information for every path, the 
information on the dependability of that information, and transmitted power 
information required for a communication link were recorded on this routing table. 
[Claim 3] A means by which a means to determine said transmitted power presumes 
the frequency use effectiveness about two or more paths to the radio communication 
equipment of two or more dispatch places, and the necessary transfer time with 
reference to said routing table, A means to choose the path from which the frequency 
use effectiveness and the necessary transfer time which are demanded according to 
the significance and the class of dispatch information according to the frequency use 
effectiveness and the necessary transfer time which were presumed by this means to 
presume become the optimal. An adjustable area ad hoc network including the means 
made into the transmitted power which had the transmitted power which the 
communication link using the path chosen by this means to choose takes determined 
according to claim 2. 

[Claim 4] Transmitted power information when the wireless packet concerned is 
transmitted to the path information field of a wireless packet is recorded. Said radio 
communication equipment The means which takes out path information from the path 



information field of the wireless packet when the wireless packet by which the self- 
radio communication equipment is specified as the destination is received, The 
adjustable area ad hoc network [ equipped with a means to transmit a wireless packet 
with the transmitted power according to the transmitted power information acquired 
from the path information ] according to claim 1 . 

[Claim 5] A means by which said radio communication equipment takes out path 
information from the path information field of the wireless packet which received, the 
path information indicated by this path information and self routing table — comparing 
— frequency use effectiveness — and — or with a means to judge the existence of a 
path by which the necessary transfer time is improved The adjustable area ad hoc 
network [ equipped with a means to transmit a wireless packet according to the path 
when there is said path improved according to the judgment result ] according to 
claim 2. 

[Claim 6] A means by which said radio communication equipment transmits a wireless 
packet including the update information of a routing table whenever renewal of the 
routing table of every fixed time amount and the count of predetermined is performed, 
When a wireless packet including the update information of a routing table is received 
being alike, when the modification time of the routing table which self holds with 
reference to the transfer hysteresis information included in the wireless packet 
concerned is older than the transfer time of the update information included in the 
wireless packet concerned being alike — the adjustable area ad hoc network 
[ equipped with a means to update the routing table which self holds according to the 
update information concerned ] according to claim 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The isolated network which communicates between radio 
communication equipments locally is called ad hoc network, and this invention is used 
for the radio communication equipment which constitutes this ad hoc network. 

[0002] 

[Description of the Prior Art] It consists of two or more radio communication 
equipments, and the transmitted power at the time of transmitting a wireless packet 
between radio communication equipments conventionally is being fixed beforehand in 
the ad hoc network to which transmission and reception of data are performed by the 
wireless packet between the radio communication equipment. 

[0003] Therefore, when the electric-wave range determined by transmitted power to 



the distance between radio communication equipments is big, an electric wave is 
radiated more than the field where a transmission place radio communication 
equipment and the radio communication equipment to relay exist, and frequency use 
effectiveness falls. 

[0004] The example to which frequency use effectiveness falls to drawing 18 with the 
conventional technique is shown. Here, the wireless packet is transmitted to the radio 
communication equipment F from the radio communication equipment A. On the 
contrary, since it is necessary to relay and transmit many radio communication 
equipments in order to transmit a wireless packet to a long distance radio 
communication equipment, when the electric-wave range determined by transmitted 
power to the distance between radio communication equipments is small, there is a 
problem that the transfer time increases. The example which the transfer time 
increases to drawing 1 9 with the conventional technique is shown. Here, the wireless 
packet is transmitted to the radio communication equipment F from the radio 
communication equipment A. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, although there is an advantage that 
there is little transfer time since a wireless packet can be transmitted to many radio 
communication equipments with the small number of hop to the distance between 
radio communication equipments in the big wireless network of transmitted power, 
frequency use effectiveness will fall and the traffic in a wireless network will be 
restricted. 

[0006] Moreover, although there is an advantage that improvement in frequency use 

effectiveness is expectable with repeat use of a frequency in the wireless network 
where transmitted power is small, to the distance between radio communication 
equipments, although a wireless packet is relayed, the number of hop increases, and 
there is a problem that the transfer time starts. 

[0007] Therefore, when the non real-time data communication than to which greater 
importance is attached to frequency use effectiveness, and the network control data 
transmission and the real-time data communication than to which greater importance 
is attached to compaction of the average transfer time are intermingled, it is difficult 
to choose the respectively optimal transfer approach for both sides. 
[0008] This invention is carried out to such a background, and when the 
communication link than to which greater importance is attached to frequency use 
effectiveness, and the communication link than to which greater importance is 
attached to compaction of the average transfer time are intermingled, it aims at 
offering the adjustable area ad hoc network which can choose the respectively 
optimal transfer approach for both sides. 
[0009] 

[Means for Solving the Problem] This invention is characterized by choosing the 
optimal wireless packet transfer approach according to an informational significance 



and an informational class by determining transmitted power in consideration of the 
frequency use effectiveness for every path, the necessary transfer time, the 

significance of the information which sends, and a class. 

[0010] In addition, about frequency use effectiveness, the square of the radius of 
electric-wave attainment area will be made into the area of that area, it asks for total 
of the area of the use area of the communication device used for a communication 
link, and if the value of this use area area is large, it supposes that frequency use 
effectiveness is small, and more frequency reuse will be attained, so that use area 
area is small, and frequency use effectiveness will presuppose that it is large. 
[001 1] Moreover, with the transfer time, let total of the needed count of a transfer be 
the transfer time noting that 1 time of the transfer time of a wireless packet cuts in 1 
unit time amount. The value which divided this transfer time by the number of 
destination terminals of commo data is the average transfer time. 
[0012] Moreover, an informational significance and an informational class are 
classified by having said whether emphasis is put on the conditions required of a 
communication link shortening the transfer time (transfer delay time amount) as much 
as possible, or it was data which data transfer delay does not worry. In this invention, 
if it is data which transfer delay does not worry, emphasis will be put on aiming at a 
deployment of a frequency. 

[0013] That is, this invention is equipped with two or more radio communication 
equipments, and this radio communication equipment is the ad hoc network equipped 
with a means to transmit and receive a wireless packet mutually. 
[0014] Here, said radio communication equipment is equipped with a means to 
determine transmitted power required for this transmission in advance of transmission 
of a wireless packet, and a means to transmit a wireless packet using the transmitted 
power determined with this means to determine, and the place by which it is 
characterized [ of this invention ] has it in the place which realizes an adjustable area 
ad hoc network. When the communication link than to which greater importance is 
attached to frequency use effectiveness, and the communication link than to which 
greater importance is attached to compaction of the average transfer time are 
intermingled by this, the respectively optimal transfer approach for both sides can be 
chosen. 

[0015] As for said radio communication equipment, it is desirable to have the routing 
table which recorded the path information between each radio communication 
equipment which constitutes a network, and to record the communication link 
propriety information for every path, the information on the dependability of that 
information, and transmitted power information required for a communication link on 
this routing table. 

[0016] A means by which a means to determine said transmitted power presumes the 
frequency use effectiveness about two or more paths to the radio communication 
equipment of two or more dispatch places, and the necessary transfer time with 



reference to said routing table, A means to choose the path from which the frequency 
use effectiveness and the necessary transfer time which are demanded according to 
the significance and the class of dispatch information according to the frequency use 
effectiveness and the necessary transfer time which were presumed by this means to 
presume become the optimal, It is desirable to consider as a configuration including 
the means made into the transmitted power which had the transmitted power which 
the communication link using the path chosen by this means to choose takes 
determined. 

[001 7] It is desirable for transmitted power information when the wireless packet 
concerned is transmitted to the path information field of a wireless packet to be 
recorded, and to consider said radio communication equipment as a configuration 
equipped with the means which takes out path information from the path information 
field of the wireless packet when the wireless packet by which the self^radio 
communication equipment is specified as the destination is received, and a means to 
transmit a wireless packet with the transmitted power according to the transmitted 
power information acquired from the path information. Thereby, the radio 
communication equipment which received the wireless packet can be obtained from 
the wireless packet which received the information on required transmitted power, 
when performing the response to the wireless packet. 

[0018] A means by which said radio communication equipment takes out path 
information from the path information field of the wireless packet which received, the 
path information indicated by this path information and self routing table — comparing 
— frequency use effectiveness — and — or with a means to judge the existence of a 
path by which the necessary transfer time is improved When there is said path 
improved according to the judgment result, it is desirable to consider as a 
configuration equipped with a means to transmit a wireless packet according to the 
path. When the path information at the time of a wireless packet being transmitted is 
changed after the wireless packet's is transmitted by this and a still more suitable 
path exists, a wireless packet can be transmitted using the suitable path. 
[0019] A means by which said radio communication equipment transmits a wireless 
packet including the update information of a routing table whenever renewal of the 
routing table of every fixed time amount and the count of predetermined is performed, 
When a wireless packet including the update information of a routing table is received 
being alike, when the modification time of the routing table which self holds with 
reference to the transfer hysteresis information included in the wireless packet 
concerned is older than the transfer time of the update information included in the 
wireless packet concerned being alike — it is desirable to consider as a configuration 
equipped with a means to update the routing table which self holds according to the 
update information concerned. Thereby, the routing table of each radio 
communication equipment belonging to an adjustable area ad hoc network can be 
periodically made into the newest thing. 



[0020] 

[Embodiment of the Invention] The configuration of the adjustable area ad hoc 
network of this invention example is explained with reference to drawing 1 thru/or 
drawing 6 . Drawing 1 is drawing showing the example of a configuration of the 
adjustable area ad hoc network of this invention example. Drawing 2 is the important 
section block block diagram of the transmitting network of the radio communication 
equipment of this invention example. Drawing 3 is drawing showing the example of a 
configuration of the routing table of this invention example. Drawing 4 is the important 
section block block diagram of the path of this invention example, and the transmitted 
power decision section. Drawing 5 is the important section block block diagram of the 
receiving network of the radio communication equipment of this invention example. 
Drawing 6 is drawing showing the example of a configuration of the wireless packet as 
the wireless packet and control packet as a data packet of this invention example. 
Similarly in this invention example, a data packet and a control packet are made a 
wireless packet. 

[0021] This invention is equipped with two or more radio communication equipments 
1-1 to 1-3 as shown in drawing 1 , and this radio communication equipment 1-1 to 1- 
3 is an ad hoc network which transmits and receives a wireless packet mutually. 
[0022] Here, a radio communication equipment 1-1 to 1-3 is equipped with the path 
and the transmitted power decision section 10 which determines transmitted power 
required for this transmission in advance of transmission of a wireless packet, and the 
transmitting section 1 1 which transmits a wireless packet using the transmitted power 
determined by this path and the transmitted power decision section 1 0, and the place 
by which it is characterized [ of this invention ] has it in the place which realizes an 
adjustable area ad-hoc network, as shown in drawing 2 . 

[0023] The communication link propriety information for every path and transmitted 
power information required for a communication link are recorded, and a radio 
communication equipment 1-1 to 1-3 can compute the dependability information on 
modification time information to communication link propriety information further, as it 
has the routing table 1 2 which recorded the path information between each radio- 
communication-equipment [ which constitutes the network ] 1-1 - 1-3 and is shown 
in this routing table 1 2 at drawing 3 . About this calculation approach, it mentions 
later. 

[0024] As shown in drawing 4 , a path and the transmitted power decision section 10 
The frequency use effectiveness and the necessary transfer-time presumption 
section 20 which presume the frequency use effectiveness and the necessary 
transfer time with which the dependability of a predetermined communication link is 
filled with reference to routing table 1 2 about two or more paths to the radio 
communication equipment of two or more dispatch places. The optimal-path selection 
section 21 which chooses the path from which the frequency use effectiveness and 
the necessary transfer time which are demanded according to the significance and 



the class of dispatch information according to the frequency use effectiveness and 
the necessary transfer time which were presumed by this frequency use 
effectiveness and the necessary transfer-time presumption section 20 become the 
optimal, The transmitted power selection section 22 made into the transmitted power 
which had the transmitted power which the communication link using the path chosen 
by this optimal-path selection section 21 takes determined is included. 
[0025] As are shown in drawing 6 , and transmitted power information when the 
wireless packet concerned is transmitted to the path information field 30 of a wireless 
packet is recorded and it is shown in drawing 5 A radio communication equipment 1-1 
to 1-3 is equipped with the path information acquisition section 40 which takes out 
path information from the path information field of the wireless packet when the 
wireless packet by which the self-radio communication equipment 1-1 to 1-3 is 
specified as the destination is received. A path and the transmitted power decision 
section 1 0 transmit a wireless packet with the transmitted power according to the 
transmitted power information acquired from the path information. 
[0026] A radio communication equipment 1-1 to 1-3 takes out path information from 
the path information field 30 of the wireless packet which received by the path 
information acquisition section 40. Moreover, the optimal-path selection section 21 Or 
the existence of a path by which the necessary transfer time is improved is judged, 
the path information indicated by this path information and the self routing table 12 - 
- comparing — communicative dependability — and — or frequency use 
effectiveness — and — When there is said path improved according to the judgment 
result, a wireless packet is transmitted according to the path. 
[0027] The update information generation section 13 which transmits the wireless 
packet in which a radio communication equipment 1-1 to 1-3 includes the update 
information of the routing table 12 whenever renewal of the routing table 12 of every 
fixed time amount and the count of predetermined is performed, When a wireless 
packet including the update information of the routing table 12 is received being alike, 
when the modification time of the routing table 1 2 which self holds with reference to 
the transfer hysteresis information included in the wireless packet concerned by the 
update information acquisition section 41 is older than the transfer time of the update 
information included in the wireless packet concerned being alike — it has the update 
information judging section 42 which updates the routing table 12 which self holds 
according to the update information concerned. 

[0028] In the adjustable area ad hoc network shown in drawing 1 , in case each radio 
communication equipment 1-1 to 1-3 transmits a wireless packet, it changes the 
electric-wave attainment range by changing a transmitted power value by the path 
and the transmitted power decision section 1 0. Moreover, each radio communication 
equipment 1-1 to 1-3 has the transceiver function of a wireless packet. 
[0029] As shown in drawing 6 (a), there are a wireless packet as a data packet which 
performs data communication, and a wireless packet as a control packet which 



exchanges a routing table, the network configuration information on a radio 
communication equipment, etc. between radio communication equipments as shown in 
drawing 6 (b) in a frame format. The destination field which indicate a sequence 
number for a wireless packet to identify each packet and the radio device number of 
the next junction place of a wireless packet, The data identification information field 
32 which shows the classification and significance of data, the path information field 
30 which show a transfer path, the destination radio communication equipment which 
indicates the radio device number of the final destination. It consists of the transfer 
hysteresis field 31 and the transmit data in which the path to which this packet has 
been transmitted is shown, and, as for the wireless packet as a control packet, 
control data is stored in the part of the transmit data of the wireless packet as a data 
packet. Moreover, a data packet and a control packet are identified by the data 
identification information field 32. 

[0030] The example of a configuration of the path information field 30 is shown in 
drawing 7 . The path information field 30 connect two or more things which made the 
group the radio device number which sends a wireless packet, and two or more radio 
numbers of transmitted power and an arrivahof-the-mail place in the transmission. 
The junction path of the wireless packet of the transmitting agency radio- 
communication-equipment assignment at the time of receiving the wireless packet in 
which the radio device number has path information field 30 called the terminal (3 (1, 
50, 2, 3), 100, 4, 5) which is 1 in drawing 7 is illustrated. 

[0031] The example of a configuration of the transfer hysteresis field 31 is shown in 
drawing 8 . The transfer hysteresis field 31 connects two or more radio device 
numbers, transmitted power, and groups that consist of transmitted time of day. 
drawing 8 — as an example — the radio device number — the radio communication 
equipment of 4 ~ the following — ** (3 (2 (1, 50, 10), 100, 15), 500, 35) — the 
transfer path to which this wireless packet at the time of receiving a wireless packet 
with the transfer hysteresis field to say has been transmitted is shown. 
[0032] As shown in drawing 3 , the time of day at the time of a routing table updating 
the transmitted power which the number of two radio communication equipments and 
both radio communication equipments need for transmitting and receiving a wireless 
packet, and this routing table at the end, and communicative dependability are 
indicated. 

[0033] Next, the actuation at the time of transmitting a wireless packet by the 
adjustable area ad hoc network of this invention example is explained as the first 
example - the fifth example. 

[0034] (The first example) The flow chart of the first example is shown in drawing 9 . 
Whenever each radio communication equipment transmits a wireless packet to each 
radio communication equipment of the destination, it changes electric-wave 
attainment area and makes frequency use effectiveness improve by determining and 
transmitting a wireless packet using the determined transmitted power from the 



information on a routing table that the transmitted power of an electric wave required 
for this transmission is held itself etc., if the Request to Send of a wireless packet 
occurs. This actuation is performed by a path and the transmitted power decision 
section 10. 

[0035] Although suitable initial value is written in first, the need transmitted power of 
the routing table shown in drawing 3 From the transmitting radio device number and 
transmitted power which were shown in the transfer hysteresis field when a 
communication device repeated a communication link, and its time information From 
the transmitted power value of the transmitting radio communication equipment of 
this wireless packet of said transfer hysteresis field information shown in the wireless 
packet which the end of a local received, and the information on the receiving quality 
of the input signal at that time The need and sufficient transmitted power can 
presume some to said transmitting radio communication equipment, and the newest 
transmitted power information can be acquired by updating the routing table serially 
based on this information. This actuation is performed by the update information 
judging section 42. 

[0036] (The second example) The flow chart of the second example is shown in 
drawing 10 . This flow chart shows the path decision approach and the transmitting 
approach of a radio communication equipment of a transmitting agency. Below, a 
procedure is shown. First, the radio communication equipment of the transmitting 
origin of a wireless packet receives a Request to Send, and moves to actuation of 
path decision. Actuation of path decision creates the candidate of the path to a 
transmission place radio communication equipment using the information on the 
routing table which oneself holds first. On the other hand, as law, each radio 
communication equipment is regarded as a node, the graph which makes the thing 
which creates the candidate of a path, and which cubed required transmitted power 
between each radio communication equipment the cost between corresponding nodes 
is created, and there is a method of searching for a path cost or whose number of 
junction decreases using a Bellman-Ford algorithm etc. And dependability is 
computed based on the modification time of a routing table. 

[0037] On the other hand, as law, the difference of current time and modification time 
is taken, for example, the threshold of 30 seconds, 1 minute, 5 minutes, and 10 
minutes for which dependability is computed is established to the difference, and the 
method of establishing five steps of reliability is in the condition of [ in 1 minute after 
reliability 5 or 30 seconds ] reliability 4 for 30 seconds after 0 second. And the 
candidate who does not fulfill the dependability decided with the source radio 
communication equipment cancels, moves to the actuation which creates the next 
path candidate, and when dependability is fulfilled, he memorizes the path candidate. 
By repeating this actuation, two or more reliable path candidates can be found. 
Furthermore, to each of these path candidates, frequency use effectiveness and the 
estimate of the transfer time are calculated, and the significance and the class of 



transfer-request data determine the optimal path. This actuation is performed by a 
path and the transmitted power decision section 10. 

[0038] Next, it moves to the send action of a wireless packet. The send action of a 
wireless packet indicates the transmitted power in each junction actuation in the case 
of transmitting in connection with the determined path and its path to the path 
information field of a wireless packet. 

[0039] And each item of a sequence number, the destination, a destination radio 
communication equipment, and the transfer hysteresis field is indicated to a wireless 
packet, and transmit data or control data is stored and it transmits with the decided 
transmitted power. This actuation is performed by the transmitting section 1 1. 
[0040] (The third example) Next, the flow chart of the third example is shown in 
drawing 1 1 . The actuation for acting as intermediary in the path which this flow chart 
is the transmitting origin of a junction radio communication equipment, and was 
specified is shown. 

[0041] First, a junction radio communication equipment receives the wireless packet 
by which the self-radio communication equipment is specified as the destination. Next, 
the transmitted power accompanying the transfer path which the self-radio 
communication equipment relays from the path information field of a wireless packet, 
and its transfer path is taken out. It considers as the path information field of the 
wireless packet which transmits the taken-out path information field. This actuation is 
performed by the path information acquisition section 40. 

[0042] Furthermore, it considers as the next destination in the path which took out 
the destination field of a wireless packet. It indicates in the transfer hysteresis field of 

the non-cotton packet which adds the send action of the wireless packet of a self- 
radio communication equipment to the transfer hysteresis of the wireless packet 
which received, and transmits to it, and copies from the wireless packet or wireless 
packet which received the transmit data or the control data. A wireless packet is 
transmitted with the transmitted power specified in the path information field of the 
wireless packet which received at the end, or a wireless packet. This actuation is 
performed by a path, the transmitted power decision section 1 0, and the transmitting 
section 1 1 . 

[0043] (The fourth example) The flow chart of the fourth example is shown in drawing 
12 . The actuation for relaying this flow chart in the path determined as the path 
decision approach in a junction radio communication equipment is shown. This 
actuation can replace junction actuation of the third example, and discovers the still 
more nearly optimal path by reconstructing a path with a junction radio 
communication equipment. 

[0044] The actuation is explained below. First, a junction radio communication 
equipment receives the wireless packet by which the self-radio communication 
equipment is specified as the destination. Next, it moves to actuation of path decision. 
In actuation of path decision, the transmitted power accompanying the transfer path 



which the self-radio communication equipment relays from the path information field 
of a wireless packet first, and its transfer path is taken out. This actuation is 
performed by the path information acquisition section 40. 

[0045] It creates using the approach which indicated the candidate of the path to a 
destination radio communication equipment by explanation of the flow chart of 
drawing 10 using the information on the routing table which oneself furthermore holds. 
The path candidate's dependability is computed by the approach indicated by 
explanation of the flow chart of drawing 10 based on the modification time of a routing 
table. The candidate who does not fulfill the dependability decided with the source 
radio communication equipment cancels, moves to the actuation which creates the 
next path candidate, and when dependability is fulfilled, he memorizes the path 
candidate. By repeating this actuation, two or more reliable path candidates can be 
found. Furthermore, to each of this path candidate, frequency use effectiveness and 
the estimate of the transfer time are calculated, and the significance and the class of 
transfer-request data determine the optimal path. This actuation is performed by a 
path and the transmitted power decision section 1 0. 

[0046] The determined optimal path is compared with the path taken out from the 
path information field of the wireless packet which received here, and when the 
taken-out path is the more nearly optimal, it considers as the path information field of 
the wireless packet which transmits the taken-out path information field. Furthermore, 
it considers as the next destination in the path which took out the destination field of 
a wireless packet. It indicates in the transfer hysteresis field of the wireless packet 
which adds the send action of the wireless packet of a self-radio communication 
equipment to the transfer hysteresis of the wireless packet which received, and 
transmits to it. A wireless packet is transmitted with the transmitted power specified 
in the path information field of the wireless packet which received at the end. 
[0047] When the newly created path is the more nearly optimal, the transmitted 
power at the time of transmitting in accordance with the path and its path is indicated 
to the path information field of a wireless packet. Next, it copies from the packet 
which indicated each item of a sequence number, the destination, a destination radio 
communication equipment, and the transfer hysteresis field to the wireless packet, 
and received the transmit data, the control data, etc. A wireless packet is transmitted 
with the transmitted power decided in the path created at the end. This actuation is 
performed by the update information acquisition section 41, the update information 
judging section 42, and the update information generation section 13. 
[0048] (The fifth example) The flow chart of the fifth example is shown in drawing 1 3 , 
and 1 4 and 1 5. Drawing 13 shows the actuation which updates the routing table when 
receiving a wireless packet including routing table update information. In this actuation, 
if a wireless packet including routing table update information is received, routing 
table update information will be taken out from a wireless packet, and the routing 
table currently held based on this information will be updated. This actuation is 



performed by the update information acquisition section 41 and the update 
information judging section 42. 

[0049] Drawing 14 shows the actuation which updates a routing table from the 
information on the transfer hysteresis field of a wireless packet. In this actuation, if a 
wireless packet is received, transfer hysteresis will be taken out from a wireless 
packet, and the routing table currently held based on this information is updated. 
[0050] Drawing 15 shows the actuation for notifying the update information of the 
routing table which a self-radio communication equipment holds to other radio 
communication equipments. In this actuation, when fixed time amount transmission of 
the update information of the routing table of a self-radio communication equipment 
is not carried out or renewal of a routing table occurs n times, it transmits according 
to the flow chart which shows a wireless packet including routing table update 
information to drawing 10 . However, it is carried out only when the renewal of a 
routing table has the modification time of the routing table currently held older than 
the modification time of update information in the above actuation. This actuation is 
performed by the update information judging section 42. 

[0051] (Example conclusion) The example at the time of thinking as important and 
transmitting the case where frequency use effectiveness is thought as important and 
transmitted to drawing 16 and 17, and the transfer time is shown. Drawing 1 6 and 17 
assume the case where a wireless packet is transmitted to radio communication 
equipments B, C, D, E, and F from a radio communication equipment A. In drawing 16 
and 17, the circle shows the electric-wave attainment range when transmitting a 
wireless packet with the determined transmitted power, and since drawing 1 7 relays a 
radio communication equipment D and a wireless packet is transmitted, frequency use 
effectiveness calculates the area of the radius 2 of the electric-wave attainment 
range, and a radius 1, and is calculated with 1x1+2x2=5. Moreover, supposing it cuts 
the average transfer time in 1 unit time amount to one transfer of a wireless packet, 
it will be calculated with (1+1+2+2) / 4= 1.5. 

[0052] Similarly, in drawing 1 7 , frequency use effectiveness is calculated with 3x3=9, 
and the average transfer time is calculated with (1+1+1+1) / 4= 1. 

[0053] As mentioned above, it becomes possible by controlling transmitted power in 
this invention to control the frequency use effectiveness and the average transfer 
time in an adjustable area ad hoc network. For this reason, it is possible to choose 
the optimal transfer approach in the non real-time data communication than to which 
greater importance is attached to frequency use effectiveness, and the network 
control data transmission and the real-time data communication than to which 
greater importance is attached to compaction of the average transfer time. 
[0054] 

[Effect of the Invention] As explained above, when the communication link than to 
which greater importance is attached to frequency use effectiveness, and the 
communication link than to which greater importance is attached to compaction of 



the average transfer time are intermingled according to tliis invention, tlie 
respectively optimal transfer approach for both sides can be chosen. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the example of a configuration of the adjustable area ad 
hoc network of this invention example. 

[Drawing 2] The important section block block diagram of the transmitting network of 

the radio communication equipment of this invention example. 

[Drawing 3] Drawing showing the example of a configuration of the routing table of 

this invention example. 

[Drawing 4] The path of this invention example, and the important section block block 
diagram of the transmitted power decision section. 

[Drawing 5] The important section block block diagram of the receiving network of the 
radio communication equipment of this invention example. 

[Drawing 6] Drawing showing the example of a configuration of the data packet of this 
invention example, and a control packet. 

[Drawing 7] Drawing showing the example of a configuration of the path field. 
[Drawing 8] Drawing showing the example of a configuration of the transfer hysteresis 

field. 

[Drawing 9] The flow chart of the first example. 
[Drawing 10] The flow chart of the second example. 
[Drawing 11] The flow chart of the third example. 
[Drawing 12] The flow chart of the fourth example. 

[Drawing 1 3] The flow chart which shows the actuation which updates the routing 
table when receiving a wireless packet including the routing information on the fifth 

example. 

[Drawing 14] The flow chart which shows the actuation which updates a routing table 
from the information on the transfer hysteresis field of the wireless packet of the fifth 
example. 

[Drawing 15] The flow chart which shows the actuation for notifying the update 
information of the routing table which the self-radio communication equipment of the 
fifth example holds to other radio communication equipments. 

[Drawing 1 6] Drawing for explaining the frequency use effectiveness and the average 
transfer time at the time of thinking as important and transmitting frequency use 
effectiveness. 

[Drawing 1 7] Drawing for explaining the frequency use effectiveness and the average 



transfer time at the time of thinking as important and transmitting the transfer time. 
[Drawing 1 8] Drawing showing the example to which frequency use effectiveness falls 

with the conventional technique. 

[Drawing 1 9] Drawing showing the example which the transfer time increases with the 
conventional technique. 
[Description of Notations] 

1-1 to 1-3, 1-5, A-F Radio communication equipment 

1 0 Path and Transmitted Power Decision Section 

1 1 Transmitting Section 

1 2 Routing Table 

13 Update Information Generation Section 

20 Frequency Use Effectiveness and Necessary Transfer-Time Presumption Section 

21 Optimal-Path Selection Section 

22 Transmitted Power Selection Section 

30 Path Information Field 

31 Transfer Hysteresis Field 

32 Data Identification Information Field 

40 Path Information Acquisition Section 

41 Update Information Acquisition Section 

42 Update Information Judging Section 
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